Summary
Introduction

1
The period between seed germination and seedling establishment is considered one of the most 
20
Even fewer studies extend the discussion of differences in microhabitat quality to temporal 21 scales. Consequently, it is poorly understood whether levels of seedling establishment are strongly key filter of dispersal patterns, determining spatial population structure over the long term. We address 9 the following questions: 1) do between-microhabitat differences in seedling emergence and survival 10 depend on the study site? 2) is the suitability of a microhabitat for seedling establishment consistent 11 over time? and 3) do all microhabitats show the same spatio-temporal variation in quality?
13
Material and methods
14
STUDY SPECIES
15
Acer opalus subsp. granatense is an endemic Iberian-Mauritanian deciduous tree. It has a fragmented 
21
partially mitigated by special topographic or soil conditions. Seeds disperse from September to
22
December and seedlings emerge the following spring (April-June), although some seeds may require 23 two periods of low temperatures to break dormancy and germinate.
24
STUDY DESIGN
25
Two study sites were located in the Sierra Nevada National Park and two in the Sierra de Baza 
11
censused twice a year after summer (September) and after winter (April 
4
We used regressions to explore the relationship between summer rainfall (cumulative rainfall 5 in June, July and August) and seedling survival after the first summer. Climatic data were obtained 6 from the nearest meteorological station to the study sites (La Cortijuela Botanical Garden for both 7
Sierra Nevada sites and Narvaez Meteorological Station for Sierra de Baza sites) and regressions
8
were performed on mean survival of the two populations in a mountain range (except for Sierra de 9
Baza in 2000) and study year (n=6), in order to avoid pseudoreplication. Means are shown ± 1 S.E.
11
Results
12
SEEDLING EMERGENCE
13
Experimental emergence was no higher than 7% in any site, but correction for the low viability rates 14 increased mean total emergence to 36.6%. Emergence varied between sites and microhabitats (Table   15 2 
24
The survival of experimental seedlings varied between sites and microhabitats ( Table 3 ). Thus, between-site differences in 7 survival were consistently less significant under shrubs than in any other microhabitat in the three 8 study years (Fig. 2) .
9
Survival varied significantly among years (Table 3) 
13
Year interaction term (Table 3) (Fig. 2) . Regressions of rainfall and first summer 16 survival showed that survival increased significantly with rainfall in all microhabitats except under 17 shrubs (Fig. 3) .
19
Discussion
20
SPATIAL PATTERNS OF SEEDLING EMERGENCE AND SURVIVAL
21
Our results show that both emergence and survival of maple seedlings at all four sites is highly 
8
The quality of a microhabitat for seedling establishment was highly dependent on the habitat 9 type. Thus, whereas open areas and shrubs always presented, respectively, low and high quality for 10 emergence, the quality of conspecific and heterospecific canopies varied significantly between forest
11
and stony-slope populations (Fig. 1 ). These two microhabitats showed the highest emergence stony-slope populations ( Fig. 1 and 2 ). This shift was presumably mediated by differences in a local- (Fig. 3a) . The positive effect of rainfall allowed 6 a high percentage of seedlings in 2002 to survive their critical first summer.
7
Our results also show that inter-annual climatic variation can alter not only the magnitude of 
11
summer was related to summer rainfall for each microhabitat considered, shrubs proved to be the best 12 microhabitat for seedling survival at low precipitation levels (Fig. 3b) , perhaps because shrubs not only 
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